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The invention refers to a rewinding machine for the 
production of logs of web material, such as paper or the 
like, which have no central winding core, that is. are 
devoid of that tubular support commonly used for the 
formation of the logs. More particularly, the invention 
refers to a machine of the type including a first winder 
roller around which the web material is driven and a 
second winder roller defining a nip with the first winder 
roller, through which the web material is made to pass. 

Such a machine is described, for example, in the 
Italian Patent No. 1.201.220, which corresponds to the 
preamble of claims 1 . 38 and 48. In this patent, the sec- 
ond winder roller of the machine is able to be moved 
close to the first winder roller around which the web 
material is driven. The contact between the two winder 
rollers causes the web material to tear between the log 
being formed and the region of contact between the 
winding rollers. Said contact further causes starting of 
the winding of a subsequent log, due to a curling of the 
free edge of the incoming web material generated by 
the tearing. 

This known apparatus has the drawback that the 
second mobile winder roller posseses a high inertia 
which drastically limits the speed with which the opera- 
tion of tearing the web and starting the next log can be 
earned out. This adversely affects the paper feeding 
speed and thus limits the machine's productivity. More- 
over, at the end of the winding, the lower winder roller 
has not only to provide for tearing the web and winding 
it to start the next log. but also for unloading the just- 
formed log. This implies difficulties in synchronizing the 
rriovements and unloading the log. 

Winding of coreless logs is usually carried out, con- 
trary to the apparatus described in the Italian patent No. 
1 .201 .220, by central rewinders in which the web mate- 
rial is wound on central spindles of particular shape 
which can be subsequently withdrawn after completion 
of the logs. Such an apparatus is described, for exam- 
ple, in the U.S. Patent No. 4,487.378. These appara- 
tuses and these traditional methods of winding coreless 
' --^ -3 obviously the drawback of requiring a spindle 
i\ shape that must be withdrawn through an 
: Ma! operation v/hich adversely affects the produc- 
tion time and thus the plant's productivity. 

U.S. Patent 3,250.484 teaches a winder apparatus 
for web material of large thickness, such as linoleum or 
similar materials. In this known apparatus, three winder 
rollers are provided, one of which has a fixed axis, and 
two of which each have a mobile axis and move gradu- 
ally away from the roller having fixed axis to allow a log 
of material to grow in size. At the end of the winding of a 
log, the winder rollers, which are spaced apart from one 
another, are made to stop, the log is moved away from 
the winding region and the rollers are brought close to 
each other again. In this arrangement, a guide means is 
inserted into the winding space to begin the winding of 
the next log. To this end. the web material is guided 



between the guidelWfns and the winder roller having a 
fixed axis until its free end comes in contact with the two 
- « ■ rollers having mobile axis. As the web material- keeps 
moving fonward, the free end thereof starts winding up 
5 upon itself within a space defined between the three 
winder rollers and the guide means. After the formation 
of the first turns, the winding takes place between the 
three rollers which are gradually moved apart from each 
other to leave space for the log being formed, and the 
10 guide apparatus is moved away from the rollers. 

This apparatus is unsuited for the production of logs 
of thin material, such as paper or the like, because in 
order to start the winding of a coreless log. the material 
must have some stiffness or "body" to allow for the for- 
15 mation of the first turns. 

It is an object of the present invention to provide a 
new rewinding machine, which overcomes the draw- 
backs of the traditional apparatuses. 

In particular, it is an object of the invention to pro- 
20 vide a rewinder able to function reliably and consistently, 
even at high web material-feeding speed, which in the 
paper converting industry is typically in the range of 700 
m/min or higher. 

Therefore, a rewinding machine according to the 
25 invention is characterized by a mobile member movable 
relative to the first winder roller and arranged upstream 
of said nip. which mobile member is cyclically moved 
toward the surface of said first winder roller in order to 
retard the web material between said mobile member 
30 and the surface of the first winder roller, thereby causing 
the leading edge of the web material to curl and to start 
winding on itself, said mobile member having a rolling 
surface which defines, together with the cylindrical sur- 
face of the first winder roll er. a space of initial winding for 
35 the formation of the log. 

The mobile member which is used to start the new 
winding is spaced apart and independent of the second 
winder roller. It. therefore, has very limited inertia and 
thus allows high accelerations and thus very short. 
40 cyclical time for sequential tearing and. consequently, 
the obtainment of a high production speed. Moreover, 
as the operation for starting the winding does not occur 
by means of one of the winder rollers, the latter may be 
arranged to unload the just-formed log without affecting 
45 the operations for starting the winding and possibly tear- 
ing the web material. 

The mobile member may be also used to cause the 
tearing of the web material at the end of the winding of 
a log to start the next winding operation. This may take 
50 place by braking or actually pinching the web material 
between the mobile member and the winder roller. In 
fact, according to a possible embodiment of the inven- 
tion, the mobile member is pressed against the surface 
of the winder roller, thereby pinching the paper. Vice 
55 versa, in order to avoid the wear and limit the mechani- 
cal stress, it is also possible to shape the surface of the 
mobile member and the surface of the roller so as to 
make them interpenetrate and deform the web material 
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interposed^therebetween.- thereby ^raW^ and tearing 
it. 

* 'The tearing of the web material may also take place" 
• by other independent procedures not associated with 
the mobile member. In this case, the latter serves only s 
to start the winding of the next log. 

The embodiment in which the member operates 
also as the tearing of the web material is particularly 
advantageous because it allows further cutting or tear- 
ing devices to be omitted. io 

•Since the mobile member is arranged upstream of 
the nip. it Is possible to start the winding of each core- 
less log before the latter comes into contact with the 
second winder roller Advantageously, the surface of the 
mobile member (over which the log which is beginning is 
to wind is made to rotate by the rotation of the first 
winder roller) is tangent to the cylindrical surface of the 
second winder/pller. This allows a regular transit of the 
log in progress from the curved surface of the mobile 
member to the cylindrical surface of the lower winder so 
roller. 

In a particularly advantageous embodiment, the 
mobile member is made to move about an axis coinci- 
dent with the axis of rotation of the second winder roller. 

In. yet another embodiment of the rewinding 25 
machine according to the present invention, the 
rewinder may be provided with a third mobile diameter 
control roller which defines a winding space together 
with the first two winder rollers, wherein the coreless log 
being formed is completed. 30 

The invention also refers to a method of winding 
logs of web material to form coreless logs, according to 
claim 38 and further refers to a coreless log. according 
to claim 48. According to the method of the present 
invention, the web material is driven around a first 35 
winder roller for the formation of a log and at the end of 
the winding of a log, the web material is pinched 
between the surface of the first winder roller and a 
mobile member, in order to cause the leading edge of 
the web material to start winding round itself by virtue of 40 
the relative motion between the surface of the first 
winder roller and the surface of the mobile member. The 
tearing of the web material takes place preferably (but 
not necessarily) by means of the same mobile member 
which starts the winding. 45 

With the above and other objects in view, more 
information and a better understanding of the present 
invention may be achieved by reference to the following 
detailed description. 

so 

DETAILED DESCRIPTION 

For the purpose of illustrating the invention, there is 
shown in the accompanying drawings a form, thereof 
which is at present preferred, although it is to be under- ss 
stood that the several instrumentalities of which the 
invention consists can be variously arranged and organ- 
ized in the scope of the claims. 



In the drawings, wherein l|ke feference characters 
indicate like parts: 

Fig. 1 shows a schematic^ view of a rewinder 
according to the invention. 

Rg. 2 to 7 show subsequent steps of the winding 
cycle. Fig. 4A being an enlargement of the region IVA of 
Fig, 4. 

Fig. 8 shows a schematic embodiment in which the 
web material is interrupted and torn by an additional 
cutting device located upstream of the mobile member. 

- Fig. 9 shows the web material tearing step operated 
by an acceleration of a diameter control roller. 

Fig. 10 shows another embodiment. of the surface 
of the mobile member. 

Rg. 11 shows a modified embodiment. 

Rg. 12 shows a partial view taken on line XII-XII of 
Fig. 11. 

Rg. 13 is a side view partially in section of an 
improved embodiment of the rewinder according to the 
invention. 

Fig. 1 4 is a section taken on line XIV-XIV of Fig. 
13. 

Rg. 15 is a view of the element forming the terminal 
portion of the surface of the mobile member. 

Rg. 16 is an enlarged detail of the nip region 
between the winder rollers of Fig. 13. 

Fig. 17 is a side view of a modified embodiment. 

Rg. 18 is a schematic representation of the product 
obtained by the rewinder and method according to the 
present invention. 

Figs, 19A and 19B show two subsequent positions 
taken by the winder rollers in an embodiment in which 
the center distance between said rollers is variable. 

Rg. 1 shows very schematically the basic elements 
of a rewinding machine, according to the invention, in a 
first embodiment. N Is the web material which is 
unrolled from a coil of large diameter (not shown) and 
fed in the direction of arrow fN to the winding region. 
Numerals 3 arid 5 designate rollers for moving the web 
material N, while 7 and 9 indicate the perforating rollers 
of a perforation group. The roller 7 is a fixed roller bear- 
ing a counter-blade with which a plurality of blades car- 
ried by the rotating roller 9 cooperate. The perforation 
group 7, 9 may be of any well-known type and which is 
not described herein in more detail. The web material is 
fed from the perforation group 7, 9 to a first winder roller 
1 1 , around which said web is driven. The first winder 
roller 11 cooperates with a second winder roller 1'3 
which, along with the roller 1 1 , defines a nip.1 4. through 
which the web material passes. Downstream of the nip 
14, a winding space is defined wherein a log R is 
formed. The log is in contact with the winder rollers 11 
and 13 and with a third mobile diameter control roller 15 
as well. The operation of the rewinder, as far as the 
members described up to now are concerned, is of tra- 
ditional type and Is disclosed, for example, in the British 
Patent GB 2105688 or in the corresponding German 
Patent DE 3225518. 



3 



Hinged about the axis Af^Bhe lower winder roller 
' 1 3 is'a mobile oscillating member 21 , which is intended 
to tear the web material at the end of the winding of a 
log R, and to start the winding of the next log, with no 
central tubular core. The mobile member 21 is actuated. 5 
in the illustrated example, by a rocker arm 23, whose 
tappet 25 cooperates with a cam 27. However, it will be 
appreciated that the actuation of the mobile member 21 
may also occur otherwise, for example, by an independ- 
ent, suitably controlled motor, or by other actuator w 
means. ...... 

The mobile member 21 is used to pinch the web 
material between said mobile member and the cylindri- 
cal surface of the first winder roller 1 1 , thereby deter- 
mining the tearing of the web at a pre-determined point is 
and the starting of the winding of a new log, according 
to the procedures that will be described hereinafter with 
reference to Figs, 2 to 7. 

Shown in Fig. 2 is an intermediate step of the wind- 
ing of a coreless log R. In this drawing, the log R is in* 20 
contact with the three rollers 11.13 and 15. which rotate 
in counter-clockwise directions The peripheral speed of 
these rollers is substantially equal to the feeding speed 
of the web material N. The mobile member 21 Is at a 
lowered position with respect to winder roller 1 1 , so as 25 
not to affect the advancement of the web material N. 

When the log R has reached the predetermined 
size (being defined as a function of the diameter and/or 
the length of wound web material), the mobile member 
21 is moved close to the first winder roller as shown in 30 
Fig. 3. This movement is obtained, as illustrated in the 
drawing, by means of the cam 27 which rotates in coun- 
ter-clockwise direction and performs one revolution on 
every winding cycle, that is to say, for each log R being 
formed. In the arrangement shown in Fig. 3, the surface 35 
21 S of mobile element 21 -is very dose to the web mate- 
^' rial N, but does not yet touch it. 

At the moment when the web material N has to be 
torn and the winding of the next log has to start, the 
mobile member 21 is abruptly brought from the position 40 
of Fig. 3 to the position of Fig. 4. in which the surface 
21 S of the mobile member 21 is in contact with the web 
nnateriaL Here the web is pressed. I.e., pinched, 
between said surface 21 S and the cylindrical surface of 
the first winder roller 11. This pinching action causes 45 
firstly the tear of the web material along a perforation 
line which lies between the point of contact of the mem- 
ber 21 with the web' material and the log R just formed. 
Secondly, the pinching action of the web material 
between the surface 21 S and the surface of the winder so 
roller 1 1 causes the leading portion of the web material, 
I.e., that portion close to the section where the tearing 
has taken place, to curl. This is shown in details in the 
enlargement of Fig. 4 A, 

Once the web material has formed a loop or turn S ss 
(see Rg. 4A), the rotation of the winder roller 1 1 and a 
slight separation of surface 21 S of mobile member 21 
from the cylindrical surface of said winder roller 11 
cause the start of the winding of the next log. The latter 
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begins to form in^^^ding space or channel which is 
defined between the cylindrical surface of the winder 
roller 11 and the concave surface 21 C of the mobile 
member 21 (see Fig. 5). The curvature of the surface 
21c is so chosen as to allow the log in progress to 
increase its diameter by keeping the log in contact with 
the surface 21 C and the cylindrical surface of the first 
winder roller 1 1 . In some cases, the surface 21 C may be 
flat, as in the case when it has a limited development. 

The- advancement of the new log in the course of 
formation (shown at R1 in Fig. 5) takes place by its roll- 
ing over the surface 21 C, owing to the rotation of the 
winder roller in a counter-clockwise direction. The 
advancement speed of the new log R1 is equal to half 
the feeding speed of the web material N. As shown in 
Fig. 5. in this condition, the mobile member 21 is at a 
standstill and slightly spaced apart from the cylindrical 
surface of the winder roller 1 1 , the same condition as is 
shown in Fig. 3, to allow for a free advancement of the 
. web material. 

The surface 21 C is so shaped as to be tangent to 
the cylindrical surface of the second winder roller 13. so 
that the log R1 in the course of formation is able to shift 
smoothly and unstressed from the position in which it is 
in contact with the surface 21 C to the position in which 
it is in contact with the cylindrical surface of the second 
winder roller 1 3. thereby taking up the position shown in 
Fig. 6. From this position, the log R1 is made to advance 
in the winding space defined by the winder rollers 1 1 
and 13 and the diameter control roller 15. which space 
has been cleared of the log formed in the preceding 
cycle and unloaded along the discharge ramp 29. 

The discharge of the completed log R and the tran- 
sit of the new log R1 through the nip 1 4 into the winding 
space defined by the three rollers may take place by vir- 
tue of a differerice in the speed. In particular, the dis- 
charge of the log R^rmay take place by either 
accelerating the diameter control roller 15, or decelerat- 
ing the second winder roller 13, or even by the com- 
bined effect of these two speed variations. If the winder 
roller 13 is decelerated, such action may also serve to 
complete the introduction of the small log R1 in the 
course of formation, through the nip 14, into the winding 
space defined between the rollers 11.13 and 15. These 
procedures for the unloading of the finished log or for 
the insertion of the log in the course of formation into the 
winding space are known and described, for example, in 
the U.S. Patent No. 4.487,377. There is also the possi- 
bility of inserting the log.RI in the course of formation by 
virtue of a constant difference of speed between the 
winder rollers 11 and 13. such as described in EP-A-0 
331 378. In this case, provision may also be made for 
changing the center distance between the rollers 11,13 
during the winding. 

To facilitate the discharge of the formed log R. it Is 
also possible to use a mobile ramp 29 which is tempo- 
rarily moved close to the log R. 

When the log R1 has come out of contact with the 
surface 21 C. the mobile member 21 may be moved far- 
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ther away from the windej; rqll^ 1 Uq the position of Fig. 
27so as to prevent it frdrnThlerTerihg^ith the advance- 

^ ment of the web material N 

As above mentioned, the mobile member 21 may 
be operated, instead of by the cam 27, by an independ- s 
ent motor. When using a cam 27, the latter may be 
driven via a transmission whose motion is derived from 
the central motorization of the machine or from an inde- 
pendent motor which directly drives the shaft on which 
the said cam 27 is keyed. io 

The surface 2.lS.of the mobile member 21 that 
comes in contact with the web material may be coated 
with an elasticaiiy yielding material in order to improve 
the formation of the turn or loop S upon the beginning of 
the winding for the formation of each log. As an alterna- is 
tive to, or in combination with, the surface of the winder 
roller 1 1 may be coated with yielding material such as 
rubber. The beginning of the winding of each log may be 
further facilitated by coating the surface 21 S and/or the 
cylindrical surface of the first winder roller 11 with a 20 
material having a high coefficient of friction. 

In the illustrated preferred embodiment, the rewind- 
ing machine is'provided with a perforation group 7, 9. 
This is not strictly required but, when present, it is desir- 
able that the oscillating motion of the mobile member 21 25 
be in synchronism with the motion of the perforator 7, 9, 
so that the contact between the mobile member 21 and 
the roller 1 1 will occur at a limited distance from a line of 
perforation downstream of the contact region, so that 
the tear takes place on said line of perforation. 30 

In the embodiment so far described and illustrated 
in Figs. 1 to 7, the web material N is torn by virtue of the 
cooperation between the mobile member 21 and the 
winder roller 1 1. This is not, however, strictly necessary, 
even if particularly advantageous inasmuch as it allows 35 
the construction of a simpler machine. 

Fig. 8 shows a feasible embodiment of the machine 
according to the invention, in which the web material N 
is cut or torn upstream of the mobile member 21. Like 
numbers indicate parts equal or corresponding to those 40 
of the embodiment of Figs, 1 to 7. With respect to the 
latter, the embodiment of Fig. 8 has a cutting means 
which, in the particular case illustrated in Fig. 8 (not to 
be considered in a limitative sense) has a cutting cylin- 
der 51 with a blade 53 or other equivalent severing 45 
member. The cylinder 51 rotates in synchronism with 
the roller 1 1 and, at predetermined moments, the blade 
53 may be brought into cooperation with a channel- 
shaped counter-blade 55 formed in the surface of roller 
1 1 . This may be accomplished either by moving the cyl- so 
inder 51 close to roller 1 1. as described, for example, in 
the U.S. Patent No, 4.487.377 (which refers to a differ- 
ent type of rewinder), or by removing the blade 53 from 
a seat formed in the cylinder 51, such as in the Italian 
patent No. 1.213.822, The content of both the above- ss 
mentioned patents are incorporated in the present 
description. 

In the present case, a series of suction holes 57 are 
provided on the roller 11 to hold at least the leading 
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edge of the web rtiaterial after the cut thereof and move 
it to the region where the mobile meniber 21 operates. 
Indicated by 59 are dividing walls inside the roller 1 1 
which define a vacuum chamber. 

The separation of the web may also occur with 
other methods. For example, provision may be made for 
tensioning the material N to rupture by accelerating the 
diameter control roller 15. The tearing occurs in this 
case as shown in Fig. 9, In correspondence of a perfo- 
ration line. The tearing may be made easier by bringing 
the member 21 in contact with the material N. 

The surface 21 C of the mobile member 21 may be 
constructed in such a way as to fit the size of the log R 
which is being formed within the channel defined by the 
surface 21 C and the roller 1 1 . This may be achieved by 
a layer of a yielding material applied along 
ment of the member 21 and forming the su* - , r,r 
by using a system with a flexible belt member or :ne tike. 
This embodiment is roughly illustrated in Fig. 10, in 
which the surface 21 C is formed by a belt moving 
around two rollers 21 R. Such an arrangement prevents 
the belt 21 C from sliding (by being anchored, for exam- 
ple, to one of rollers 21 R), but it enables the same belt 
to be deformed by the force exerted thereon by the log 
R1 in the course of formation. Instead of an endless 
belt, an open belt may be used having an end anchored 
to a fixed point and the other end anchored, for exam- 
ple, to an elastic restraint. 

In the above illustrated embodiments reference has 
been made to a roller 1 1 having an external continuous 
surface onto which the surface 21 S of the mobile mem- 
ber 21 is pressed for pinching the web material. This 
type of operation implies a repeated mechanical stress 
due to the direct mechanical contact between the 
mobile member 21 and the winder roller 11. 

To avoid such repeated mechanical action and thus 
reduce stress and wear, it is possible (according to a 
further embodiment of the invention shown in Rgs. 1 1 
and 12) to provide the roller 1 1 with a plurality of annular 
grooves 115. The surface 21S of the mobile member 21 
is In turn jDrovided with a plurality of projections 21 D dis- 
posed opposite the slots 11S of roller 11. When the 
winding for the formation of a new log is to be started, 
the mobile member 21 is moved close to the winder 
roller 11 so that the projections 21 D will enter, at least 
partially, into the annular slots 1 1S, as shown in Fig. 12. 
This causes a deformation of the web material N in the 
transverse direction (i.e., parallel to the axis of the roller 
1 1) as shown in Fig. 12. and thus a friction action on the 
same material. The friction is sufficient to cause the web 
material to tear along a line of perforations (unless such 
tearing is already carried out through a different proce- 
dure), and the free edge of web material to curl thereby 
beginning to wind on itself for producing a new log. To 
increase the grip effect on the web material, both the 
surfaces of the projections 21 D and of roller 11 are, in 
this case, made up of a material having high coefficient 
of friction. 

Figs. 13 to 16 show a modif ied embodiment. 
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Referring first to Figs. 13^^pi4. numeral 1 1 1 indi- 
cates' a first winder roller around which the web material 

N to be wound up to form logs R is moved. Numeral 1 13 
indicates a second winder roller defining, along with the 
first winder roller, a nip 1 14. The two winder rollers 111 5 
and 113 both rotate counter-clockwise (see Fig. 13). 
Numeral 115 indicates a third roller, also rotating in 
counter-clockwise direction and movable in order to 
allow the diameter of the log R In the course of forma- 
tion to be increased and controlled. The third roller 115 
is carried by an arm 1 1 7 pivoted at 119 to the structure 
of the machine. 

Numeral 131 generally indicates an oscillating unit 
pivoted about the axis of rotation A-A of the second 
winder roller 113. Unit 131 cam'es a motor 133 which, is 
via a belt 135 driven around a driving pulley 137, rotates 
a dual cam 139. More in particular, and as shown in 
sectional view in Fig. 14. the belt 135 is driven around a 
second pulley 141 which is keyed to an end of a shaft 
143. Fixed to pulley 141 is a first cam 139. Keyed to the 20 
opposite end of shaft 143 is a second pulley 145 of 
smaller diameter which is fixed to a second cam 139 
having the same profile as the first cam. The profile of 
the dual cam 139 is shown in side view In Fig. 13. Driven 
by two pulleys 141 and 145 are corresponding belts 25 
1 47. 1 49 which transmit the motion from the shaft 1 43 to 
a shaft 151 via further transmission pulleys 148, 150 
keyed on the shaft 151. The belts 147 arid 149 are fur- 
ther guided around two idler pulleys 153, only one of 
which being shown in Fig. 1 . 30 

The shaft 151 is supported by a plurality of spaced 
supports 155, carried by the unit 131. Keyed on the 
shaft 151 between the supports 155 are disks 157 each 
of which bears a pivot 159 on which a small roller 161 is 
idly supported. The small rollers 161 cooperate with a 35 
steel tubular member 163-flxed to a sheet 165 made of 
light and flexible material such as carbon fibre. Numeral 
121 generally indicates the member formed by tubular 
member 163 and lamina 165. Fixed to the latter is a lin- 
ing 167 of elastically yielding material such as rubber or 40 
the like. Generally indicated by 121 A is a curved surface 
defined by the mobile member 121 which forms, along 
with the cylindrical surface of the winder roller 111, a 
channel of increasing cross-section wherein the winding 
for the formation of each log is started, according to the 45 
procedures described below. 

A pair of arms 1 71 are pivoted at the axis A-A about 
which the winder roller 113 rotates and the oscillating 
unit 131 swings. Fig. 13 shows only one arm 171, the 
other being syrrimetrically disposed on the opposite so 
side of the machine. Mounted on each arm 171 is an 
idle small roller 173 forming the tappet of the respective 
cam 139. Under normal operating conditions, the arms 
1 71 are pushed by a cylinder-piston system 1 75 against 
an adjustable abutment 177 located on the machine ss 
frame, i.e., fixed relative to the axes of rotation of the 
winder rollers 111. 113. By activating the adjustment 
means of the abutment 177. it is possible to change the 
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interference betw^^^e surfaces of the roller 1 1 1 and 
the mobile member 121. 

When the rewinder- is in operation, the rollers 111, 
1 13 and 1 15 rotate in the same direction to keep rotat- 
ing the log R in the course of formation. Upon comple- 
tion of log R, the mobile member 121 is moved close to 
the surface of the winder roller 1 1 1 on which the web 
material is driven, the latter being pinched - or anyway 
braked - between the surface 121 A of the mobile mem- 
ber 121 and the surface of the roller 111, thereby caus- 
- ing the web material to tear between the pinching point 
and the completed log R. and the free end of the so torn 
web material to curi up and start winding on itself to 
form the new log. 

The procedures with which the above operations 
are carried out are similar to those illustrated in detail in 
the previously described embodiment of Figs. 1-7 and 
will not be described again in greater detail. 

Differently from what is provided in the preceding 
embodiment, however, the approaching movement 
between the mobile member 121 and the roller 1 1 1 may 
be performed in two steps. In fact, during the winding for 
the formation of a log R the motor 133 is kept stationary. 
When a given amount of web material has still to be 
wound on the almost completed log, the motor 133 is 
activated at a speed proportional to that of the machine, 
and its motion is transmitted to the dual cam 139 via the 
belt 135. The cam profile is such as to cause a move- 
ment of the unit 131 about the axis A-A and thus a grad- 
ual approach of the mobile member 121 to the suriace 
of roller 111. For every winding cycle, i.e., during the for- 
mation of each log R, the cam 139 performs a complete 
revolution at a speed proportional to that of the web 
material and then stops, waiting for the following cycle, 
so that during each winding cycle the mobile member 
121 moves close to and. afterwards, away from the 
roller 111. However, the movement obtained through 
the dual cam 139 does not bring the surface 121 A suffi- 
ciently close to the surface of roller 1 1 1 to cause the 
tear of the web material and the subsequent winding 
thereof. In fact, while the rotation of the dual cam 139 
causes a gradual approach of roller 111, the motion of 
motor 133 is transmitted also to the shaft 151 and thus 
to the small rollers 161 which rotate about the axis of 
shaft 151 and move the elastic sheet 165 into an oscil- 
lating motion relative to the unit 131. The maximum 
approach between the surface 121 A and the cylindrical 
surface of roller 111 takes place when the approaching 
motion, provided by the dual cam, 139 adds up to the 
approaching movement of the sheet 165, the latter 
being caused by the small rollers 161 driven into rota- 
tion by the shaft 151. 

As clearly shown in Rgs. 1 3 and 1 4, the diameter of 
pulleys 141, 145 is a great deal larger (typically four 
times greater) than the diameter of the driving pulley 
137 which is, in turn, of a diameter approximately equal 
to the pulleys 148, 150 keyed on the shaft 151. This- 
means that upon every revolution of the dual cam 139 
and, therefore, over each winding cycle for the formation 
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of a-!og^BJhera.,occurs_an^ approaching oscillatory 
"movements of the unit'l31 'towards the roller 1 1 1 and a 
certain number of fast oscillatory movement of the 
mobile member 121 with respect to the unit 131. When 
the pulleys 133 and 148. 150 have the same radii, and 5 
the pulleys 141, 145 each have a radius four times as 
much that of pulley 133. there occurs an oscillation of 
the unit 131 and four oscillations of the mobile member 
121 upon every winding cycle. The oscillation move- 
ments are so phased to each other that only one of the w 
fast oscillation movements of the mobile member 121 
comes to temporarily coincide with the point of maxi- 
mum approach of unit 131 relative to roller 111. 

Therefore, the above described apparatus allows 
the approaching movement of the mobile member 121 is 
towards the winder roller 111 to be split into two move- 
ments, the first one of slow and coarse approach at low 
speed (controlled by the dual cam 139) and the second 
one of fast and fine. approach (controlled by the small 
rollers 1 61 ). This makes it possible to drastically reduce 20 
the involved inertia, since the mobile member 121, 
which is the one provided with the cyclic motion having 
higher frequency, is formed by elements of greatly 
reduced mass. Vice versa, the heavier members which 
form the unit 131, are provided with movements four 25 
times slower and, consequently, with minor inertia! 
stresses. 

Referring now to Figs. 15 and 1.6. it can be seen 
that the lamina 1 65 is anchored, through a set of screws 
181. to the suitably shaped front part 183 of the sup- 30 
ports 155 which are fixed to the mobile unit 131. Also 
fixed to the same part 183 by means of screws 184 is a 
comb-like element 185 which is provided with a plurality 
of teeth 1 87 which extend inside annular grooves 1 89 of 
the winder roller 113. Fig. 15 shows the comb-like ele- 35 
ment in a separate view, in which the teeth are indicated 
by 187. The comb-like element further has a surface 
1 85A which makes up the extension of the surface 1 21 A 
of the member 121. 

The comb-like element 185 provides, therefore, a 40 
smooth rolling surface devoid of projections for the log in 
the course of formation which is thus able to roll easily 
and smoothly from the surface 1 21 A of the mobile mem- 
ber 121 onto the cylindrical surface of the roller 113. 
Moreover, if during the passage from the surface 121 A 45 
to the surface of the roller 113. the log under formation 
is not perfectly parallel to the axes of the winder rollers 
1 1 1 and 1 1 3 (which is likely to happen as no provision 
is made for a central core on which to vyind the web 
material), the comb-like element 1 85 allows to automat- so 
ically align it when it leaves the surface 1 21 A. 185A onto 
the surface of roller 1 13. In fact, should the log have its 
axis inclined relative to the axis of roller 113, the most 
advanced portion of the log would enter in contact with 
the roller 113 in advance with respect to the most ss 
retracted portion, which is still in contact with the sur- 
face 185A. On the other hand, since the cylindrical sur- 
face of the roller 113 is provided with a speed almost 
equal to that of the surface of the roller 111. while the 
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surface 185A is atstandstiil, there occurs an automatic 
slowing dowrTof the most advanced "portion' of the log. 
The various portions of the log will acquire the same 
speed of translation along the nip defined by the rollers 
1 1 1 and 113 only when the same log will have its axis 
perfectly parallel to the axes of the rollers 111 and 113. 

This alignment action of the log being formed, with 
respect to the axes of the winder rollers, may be 
increased by suitably modifying the rotational speed of 
the second winder roller relative to the rotational speed 
of the first winder roller. For example, by using a central 
control unit 191, schematically represented in Fig. 13. it 
is possible to cause a gradual deceleration of the winder 
roller 1 1 3. with respect to the winder 1 1 1 . so as to cause 
the log under formation to pass through the nip defined 
between the rollers. If the deceleration has begun with 
some delay with respect to the moment in which the log 
reaches the transit region between the comb-like ele- 
ment 185. 187 and the surface of the winder roller 13. 
there will be a moment in which the log tends to remain 
stationary at the point in which it. comes in contact with 
both the winder rollers 111. 113. The alignment of the 
log is obtained on this very moment, in case the log is 
not perfectly aligned with the axes of the winder rollers. 
In this case, provision is made for moving the rollers 
111. 113 away from each other. 

The possibility of mutually moving the winder rollers 
111,113 from and towards each other, may also be pro- 
vided regardless of the procedures by which the rota- 
tional speed of the roller 1 13 is controlled. For example, 
provision may be made either for a constant or variable 
speed between the rollers 111, 113, without stopping 
the log (that is. with a gradual and continuous advance- 
ment of said log between the rollers 111, 113), through 
a movement of gradual removal of the axes of the rollers 
111,113. The removal movement may be controlled by 
an actuator or be obtained by virtue of elastic yielding 
caused by the increase of the log in the course of forma- 
tion. Figs. 19A and 19B illustrate a modified embodi- . 
ment in which the winder rollers 111. 1 13 are shown at 
two subsequent positions during the step of transit of 
log R2 within the nip 114. 

In this embodiment rollers 1 1 1 and 113 are gradu- 
ally spaced apart by means of an actuator 116 which is 
connected to a pair of oscillating arms 118 carrying the 
roller 111. only one of which is shown in the Figure, the 
other being symmetrical. 

An elastic element 126 connects the actuator 116 
to the arm 118. It is evident that the controlled move- 
ment of mutual retraction and reapproaching of the roll- 
ers 111. 113 may be obtained also by displacing the 
roller 113 relative to roller 111. the axis of the latter 
remaining stationary but this implies the drawback of 
having to displace also the oscillating members about 
the axis of roller 113. 

The mutual displacement of the rollers is of an 
amount sufficiently limited as not to give rise to negative 
effects on the tension of the web material even when the 
moving roller is roller 111. 
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The central control unit^J^ay also serve for con- 
trolling: the lifting and lowering movement of the mobile 
diameten-control roller 115; the possible acceleration of 
said roller to cause the unloading of the completed log; 
the motor 133 for controlling the oscillation of the unit 5 
131; and possibly the actuator which determines the 
mutual spacing apart of rollers 111. 113. 

Fig. 17 shows a modified embodiment of the 
rewinder according to the present invention. Numeral 
221 generally indicates a mobile member hinged about 10 
the axis of rotation A-A of the lower winder roller, again 
indicated by 113. The upper winder roller and the third 
roller are again indicated respectively with 1 1 1 and 1 15. 
Indicated by 221 A is the rolling surface of the log at the 
beginning of winding cycle. Indicated by 285 is a comb- is 
like element, similar to the element 185. also provided 
with teeth 287 cooperating with annular grooves 289 of 
the roller 113. R1 indicates a completed log during 
unloading thereof, and R2 indicates a log during the first 
winding step. Also in this embodiment, the approaching 20 
movement between the surface 221 A of the mobile 
member 221 and the cylindrical surface of the roller 1 1 1 
is subdivided into two steps, but through procedures 
which differ from those illustrated with reference to the 
preceding embodiment. In fact, the mobile member 221 25 
is moved by a disk 231 rotating about an axis 233, and 
pivoted through an eccentric pivot pin 235, to an elastic 
element 237 made up of a cylinder-piston or equivalent 
system hinged at 239 to an appendix 241 of the oscillat- 
ing member 221 . In practice, the system 231 , 233. 235. 30 
237. 239. 241 is double and disposed on the two side 
frames of the machine. The rotation of the disk 231 
causes, via the element 237 acting as a connecting rod. 
movement about the axis A- A. At the moment of maxi- 
mum approach of the member 221 towards roller 111. 35 
the arrn 241 is in contact- with an adjustable abutment 
243. The position of the abutment 243 may be adjusted 
so that the approach will take place only at the moment 
the crank mechanism, made up of disk 231. pivot pin 
235 and elastic element 237, is at the external dead 40 
center or even before such dead center, in which case 
the remaining stroke is damped by the elasticity of the 
pneumatic spring consisting of the cylinder-piston sys- 
tem 237. 

In any case, the moment the arm 241 is in contact 45 
with the abutment 243, the point 221 S of the surface of 
the mobile member is not in contact with the surface of 
roller 111, insofar as the final approach at very high 
speed is attained by moving a sector 245 of roller 111 
radially outwards. The radial movement of the sector so 
245 may be obtained, for example, through a mecha- 
nism similar to that described in the Italian patent No. 
1 ,231 .822 whose content is made a part of the present 
description. The withdrawal movement of sector 245 
may take place in the course of the revolution which pre- ss 
cedes the useful contact, while the return movement to 
the rest position may take place during the successive 
revolution. The mass of sector 245 is sufficiently limited 
to allow, in this time interval, a timely withdrawal move- 
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ment, so as to ol^^Rie contact between the outer sur- 
face of the sector 245 and the surface 22 IS of the 
mobile member 221 upon the transit of the sector 245 in 
front of said mobile member 221. 

Tne interruption of the web material N at the end of 
a winding cycle may be obtained also by a cutting 
means disposed upstream of the mobile member 1 21 or 
221, for example, by a cutting cylinder carrying a blade 
co-operating with a channel in the roller 111. and by 
suction means which hold the (free) edge downstream 
of the cut to transfer it towards the mobile member 121 
or 221. In this case, the approach of said mobile mem- 
ber to roller 111 has only the purpose of causing the 
free edge of the web material to be curled up and the 
winding for the formation of a new log to be started; 
such approach must take place after the free edge has 
passed the point of maximum approach between the 
roller 1 1 1 and the mobile member 221 or 121 . 

However, in order to simplify the machine, it is pre- 
ferred to obtain the separation of the web material N by 
a tear due to the braking effect on said material pinched 
between the mobile member 121 or 221 and the roller 
1 1 1 . as shown schematically by the illustrated examples 
in the attached Figures. In this case, the tear may be 
facilitated by providing a longitudinal portion of the sur- 
face of the roller 111 with a coefficient of friction far 
lower than that of the surface which is immediately adja- 
cent downstream with respect to the web material-feed- 
ing motion, in the embodiment of Fig. 17. for example, 
the mobile sector 245 may be provided with two differ- 
ent outer surface portions, indicated respectively by 
245A and 245B. The surface 245A has a lower coeffi- 
cient of friction and may be, for example, a smooth sur- 
face, while the surface 245B has a higher coefficient of 
friction and may be made up of, for example, a layer of 
emery cloth having a coefficient of friction equal to or 
even higher than that of the remaining surface of roller 
111. With this arrangement, by suitably synchronizing 
the movements of the mobile member 221 and of sector 
245 with the position of the perforation lines on the web 
material N, it is possible to cause one perforation line to 
lie on the surface 245A or immediately downstream 
thereof, just when the mobile member 221 contacts the 
sector 245 and to pinch the web material betvyeen the 
mobile member 221 and the surface 245 A. This causes 
a sliding (facilitated by the low coefficient of friction) of 
the web material on surface 245A and a consequent 
tearing thereof in correspondence of the perforation 
line. The subsequent, almost immediate arrival of the 
portion of surface 245B having high coefficient of friction 
facilitates the curling of the thus generated free leading 
edge of the web and the beginning of the winding. 

. The concept set forth above, of facilitating the tear- 
ing by means of the roughness characteristics of the 
surface of roller 111. may be applied also to the embod- 
iment of Fig, 13, in which case, the surfaces having low 
and high coefficient of friction are formed directly on the 
roller 1 1 1 instead of on a mobile sector of said roller. 
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.. WherLthe surfaces-.ofrthe winder roller and of the Claims 
mobile member come in contact to cause the interrup- 
tion of the web material and/or the beginning of the 
winding, the web material may have a tendency to 
become loose upstream of the point of contact. Means 
may be provided to prevent this lack of tension from 
spreading upstream in the web material. A suitable 
means for this purpose may consist of a small roller, 
either motor-driven or idly mounted, put in contact with 
the web material in the region where said material is 
driven onto the first winder roller. Such a small roller is 
shown in broken line in Fig. 13 and designated therein 
by 301, The contact between the rollers 111 and 301 
prevents the web material N from becoming loose 
upstream of said rollers. 

Further means may be provided to prevent the loos- 
ening in the form of a plurality of suction holes 303 in the 
cylindrical surface of the roller 111, which cause the 
adhesion of web material to the surface of the same 
roller 111. Such a solution is. illustrated in Rg, 17. It is 
obvious that the two solutions are interchangeable or 
combinable, and may be adopted In alternative to or in 
combination with all the embodiments illustrated in the 
attached figures. When using the suction system, the 
vacuum inside the holes 303 may be interrupted at the 
right time in any well-known manner. 

Fig. 18 shows schematically a portion of a small log 
obtained by transversely cutting a log made by the 
above described rewinder. As cleariy shown in Fig. 18, 
the small log is devoid of central core. It does not exhibit 
any hole nor an empty central zone, but it ls» instead, 
totally filled with material. In particular, it exhibits a cen- 
tral core zone, indicated by S1. wherein the turns have 
greater density, that is, are more tightly packed, and a 
more outwardly zone, indicated by S2, wherein the 
turns are slightly less-dense. The region SI is the one 
which is formed during the transit of the log within the 
channel defined by the surface 121 A or 221 A and by the 
surface of the roller 111. The region S2 is the one being 
formed during the winding between the winder rollers 
111, 113 and, afterwards, between the rollers 111, 113 
and 115. The more compact region SI may have a 
diameter in the range of 1 to 20 mm. 

The above described system makes it possible to 
obtain a log of web material, typically of paper type as 
used, for example, for the production of small rolls of toi- 
let paper, all-purpose wipers, and the like. The paper 
web may be made of one or more layers and possibly 
joined by any known technology such as calendaring..- 
embossing, or the like, so 7. 

The present embodiments would be considered in 
all respects as illustrative, and therefore not restrictive, 
reference being made to the appended claims rather 
than to the foregoing description to indicate the scope of 
the invention. ss 8. 



1. A rewinding machine for producing logs (R) of web 
material (N) without central winding cores, including 
5 a first winder roller (11; 111) on which the web 

material is carried and a second winder roller (13; 
1 13) defining, along with the first winder roller, a nip 
(14; 114) through which the web material passes, 
characterized by a mobile member (21; 121; 221) 
10 movable relative to the first winder roller (11; 111) 
and arranged upstream of said nip. which mobile 
member is cyclically moved toward the surface of 
said first winder roller in order to retard the web 
material between said mobile member and the sur- 
15 face of the first winder roller, thereby causing the 
. leading edge of the web material to curl and to start 
winding on itself, said mobile member having a roll- 
ing surface (21 C; 121 A; 221 A; 185A; 285A) which 
defines, together with the cylindrical surface of the 
20 first winder roller (1 1 ; 1 1 1). a space of initial winding 
for the formation of the log (R). 



A machine according to Claim 1. characterized in 
that the contact of said mobile member with the 
web material causes both the tearing of the web 
material and the formation of a free leading edge, 
and the beginning of the winding. 
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A machine according to Claim 1 or 2, characterized 
in that said mobile member is cyclically brought in 
contact with the surface of the first winder roller to. 
pinch the web material between the mobile member 
and the first winder roller. 

A machine according to Claim 1. characterized in 
that said rolling surface (21C; 121A. 221A; 185A; 
285A) is tangent to the second winder roller (13; 
113). 



40 5. A machine according to anyone of the preceding 
Claims, characterized in that said mobile member 
(21; 121; 221) swings about an axis (A-A) coinci- 
dent with the axis of rotation of the second winder 
roller (13; 113). 

45 

6. A machine according to anyone of the preceding 
Claims, characterized in that it includes a cam (27) 
for moving said mobile member. 



A machine according to Claims 6, characterized in 
that said cam (27; 139) is rotated by a mechanical 
transmission which receives its motion from the 
central drive of the machine. 

A machine according to Claim 6, characterized in 
that said cam (27; 1 39) is operated by an independ- 
ent motor (133). 
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a" machine according t^Pyone of the preceding 
Claims, characterized in that it includes an actuator 
which drives said mobile member directly. 

10. A machine according to anyone of the preceding 
Clairiis. characterized in that the rolling surface 
(21 C; 121 A, 221 A) of said mobile member (21; 121; 
221). which cooperates with the first winder roller, is 
elastically yielding. 

11. A machine according to anyone of the preceding 
Claims, characterized in that the first winder roller 
has an elastically yielding surface. 



12. A machine according to anyone of the preceding is 
Claims, characterized in that the surface of the first 
winder roller has a high coefficient of friction. 



13. A machine according to anyone of the preceding 
. Claims, characterized in that the rolling surface 

(21 C; 121 A; 221 A) of said mobile member (21; 121 ; 
221) which cooperates with the first winder roller 
(11 ; 1 1 1) has a high coefficient of friction. 

14. A machine according to anyone of the preceding 
Claims, characterized in that it includes a perforat- 
ing group (7, 9) for the perforation of the web mate- 
rial along transverse lines of perforation, and in that 
the motion of said mobile member (21 ; 121; 221) is 
synchronized with the position of the perforation. 

15. A machine according to anyone of the preceding 
Claims, characterized in that it includes a third 
diameter control mobile roller (15; 115) which 
defines, along with the first and second winder roll- 
ers, a winding space-wherein the formation of the 
log (R) is completed. 

16. A machine according to anyone of the preceding 
Claims, characterized in that the log in the course of 
winding is caused to pass through the nip (14; 1 14) 
defined by the two winder rollers (11. 13; 111, 113) 
because of the difference in the peripheral speed of 
said two rollers. 

17. A machine according to anyone of the preceding 
Claims, characterized in that it includes means to 
temporarily change the rotational speed of the sec- 
ond winder roller (13; 113) and/or of the diameter 
control roller (1 5; 1 1 5) to allow the formed log (R) to 
be unloaded. 

18. A machine according to anyone of the preceding 
Claims, characterized in that it includes a severing 
means (53) to cut or severe the web material 
upstream of said mobile member (21). 

19. A machine according to Claim 18. characterized in 
that said severing means includes a cutting mem- 
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ber (53) rotafl^^ synchronism with the motion of 
said first winder roller, and wherein, disposed on 
said first winder roller, are a channel or counter- 
blade (55). able to cooperate with said cutting 
means, and means (57) for retaining the leading 
edge of the web material after the cut. 

20. A machine according to Claim 19. characterized in 
that said retaining means are pneumatic including 
suction openings (57) in the surface of the first 
winder roller. 

21. A machine according to anyone of the preceding 
Claims, characterized in that the first and second 
winder rollers (1 1 . 13; 1 1 1 , 1 13) rotate at constant 
speed and the second winder roller (13;1 13) rotates 
at a peripheral speed slightly lower than the first 
winder roller (1 1 ; 1 1 1) to allow the advancement of 
the log in the course of formation. 

22. A machine according to Claim 1 characterized in 
that said rolling surface (21 C) is made up of a flexi- 
ble belt member (21 C). 

25 23. A machine according to anyone of the preceding 
Claims, characterized in that the surface of the first 
winder roller (11) is provided with a set of annular 
slots (IIS) and the surface (21 S) of the mobile 
member which cooperates with said surface of the 

30 first winder roller is provided with projections (21 D) 
able to penetrate, at least partially, into said annular 
slots (11S) in the surface of the first winder roller, 
the beginning of the winding taking place without 
contact between the winder roller and the mobile 

35 member. 

24. A machine according to anyone of the preceding 
Claims, characterized in that the surface of the 
mobile member (121; 221). has a comb-like profile 
40 (187; 287) which cooperates with annular grooves 
(189; 289) of the second winder roller (1 13) to facil- 
itate the passage of the log from the surface of the 
mobile member to the second winder roller, 

45 25. A machine according to Claim 24, characterized in 
that it includes means (191) for controlling the rota- 
tional speed of the second winder roller (1 13). said 
control means determining a peripheral speed of 
the second winder roller (1 1 3) with respect to that of 

50 the first winder roller (111), so that during the step 
of transferring the log from the surface of the mobile 
member to the second winder roller, said log is at 
least temporarily kept stationary with respect to the 
axes of the winder rollers which are correspond- 

55 ingly moved away from each other. 

26. A machine according to anyone of the preceding 
Claims, characterized in that a first drive means 
(139; 231) causes a first mutual slow approach 
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— Jjetween the surface the,first;Winder roller (111) . ^ 
and said mobile member (121; 221), and a second 

drive means. (■1'57..-1 61^45) causes a final rapid 

approach between the surface of the first winder 
roller and said mobile member in order to engage 5 
the web material. 

27. A machine according to Claim 26, characterized in 
that said mobile member (121) includes a flexible 
sheets (165) making up the rolling surface cooper- 10 
ating with the surface of the first winder roller (111), 
and wherein said sheet is associated said second 
drive means (157, 161) which causes the sheet to 
flex at controlled instants. 

15 

28. A machine according to Claim 26 or 27, character- 
ized in that it includes an oscillating unit (131) on 
which said mobile member (121) is disposed, . said 
oscillating unit being associated with said first drive 
means (139) so as to cause the oscillating unit Xo 20 
slowly oscillate towards the first winder roller (111), 
said oscillating unit, carrying the second drive 
means (157, 161) which causes the mobile mem- 
ber (1 21 ) to move rapidly close to the surface of the 
first winder roller. 25 

. f 

29. A machine according to Claim 28, characterized in 
that said oscillating unit (131) carries an actuator 
means (1 33) which causes a first cam means ( 1 39) 

to rotate and which cooperates with a tappet (173) 30 
on the housing of the machine in order to move the 
oscillating unit (131). and a second cam means 
(157, 161) which cooperates with the mobile mem- 
ber (121) to cause it to move close to the second 
winder roller, the rotational speed of the second 35 
cam means being a multiple of the rotational speed 
of the first cam means. 

30. A machine according to Claim 26, characterized in 
that disposed on said first winder roller (111) is a 40 
sector (245) movable relative to the roller surface 
and developing lengthwise of said first winder roller, 

the movement of said sector outwardly in radial 
direction causing the cooperating surfaces of said 
winder roller and said mobile member (221) to 45 
move close to each other. 



A machine according to Claim 30, characterized in 
that said mobile sector has a smooth outer surface 
portion (245 A) having low coefficient of friction. so 

A machine according to Claim 31, characterized in 
that said mobile sector has a first smooth surface 
portion (245A) developed lengthwise, and a second 
surface portion (245B), having high coefficient of ss 
friction, developed parallel to and behind the first 
portion with respect to the direction of advance- 
ment of the web material (N). said first surface por- 
tion cooperating with the mobile member (221). 



_.33..A jTiachine„ja^^ oijhe preceding 

^Claims, characterized in that the first winder roller 
(111) is provided with a surface portion (245A) 
developed lengthwise and substantially parallel to 
the axis of the said roller and having a coefficient of 
friction substantially less than that of the adjacent 
surface portion (245B) located upstream " with 
respect of the web material-feeding direction, said 
surface portion having low coefficient of friction 
cooperating with said mobile member (221) 
whereby to tear the web rnaterial. 

34. A machine according to Claim 33, characterized in 
that it includes a perforation group and means for 
synchronizing said perforation group with the first 
winder roller (1 1 1) so that, at the moment of tearing 
the web material, one line of perforations will be 
located either on said surface portion having low 
coefficient of friction or directly downstream thereof. 

35. A machine according to anyone of the preceding 
Claims, characterized in that it includes means 
(301, 303) to prevent the web material being fed 
from becoming loose, especially during the tearing 
of the web and the initial winding of each new log. 

36. A machine according to anyone of the preceding 
Claims, characterized in that it includes means 
(116. 118. 120) able to temporarily change the 
center distance of said winder rollers (111.113). 

37. A machine according to Claim 36. characterized in 
that said means (116, 118, 126) which are able to 
temporarily change the center distance of said 
winder rollers (111, 113) are associated with the 
first winder roller (111), whereas the second winder 
roller-has a substantially fixed axis. 

38. A method of winding logs of web material (N) to 
form coreless logs (R), including the steps of: 

a) providing a first winder roller (11; 111) 
around which said web material is driven for 
the formation of a log; 

b) providing a second winder roller (13; 113) 
defining, along with the first winder roller, a nip 
through which the web material (N) passes; 

characterized by 

providing, upstream of said nip, a mobile 
member (21 ; 121 ; 221) movable relative to 
said first winder roller, and which includes 
a rolling surface (21C; 121A; 221A; 185A; 
285A); 

moving said mobile member toward the 
surface of said first winder roller (11; 111) 
in order to retard the web material (N) 
between said mobile member and the sur- 
face of the first winder roller, thereby caus- 
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39. 
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ing the ieadingj^^^ of the web material 
(N) to curl and to start winding on itself 
between the surface of the first winder 
roller (11; 111) and said mobile member, 
by virtue of the relative motion between the 5 
surface of the first winder roller and said 
rolling surface; 

forming the initial central portion of a log by 
rolling the initial turns of web material 
between said rolling surface and the sur- 10 
face of said first winder roller; said rolling 
causing the movement of said central por- 
tion toward said nip; 

moving said central portion through said 
nip. 15 

A method according to Claim 38, characterized in 
that the web material is engaged between the sur- 
face of said first winder roller and the rolling surface 
to tear the web material and to wind, the free edge 20 
formed by the tearing of the said web material onto 
itself. 



the log com 
roller. 
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;ontact with the second winder 



45. A method according to one or more of Claims 38 to 
44. characterized in that during the transit of the log 
through said nip, the center distance of the winder 
rollers is temporarily modified to allow for the 
increase of the log during the transit thereof. 

46. A method according to Claim 45, characterized in 
- that the axis of the second roller is kept substan- 
tially fixed and the first winder roller is moved away 
therefrom. 

47. A method according to one or more of Claims 38 to 
46, characterized in that when the log in course of 
formation comes in contact with the second winder 
roller, the peripheral speeds of the second winder 
roller and of the first winder roller are such as to 
cause the log to remain temporarily, stationary with 
respect to the axes of the winder rollers, said axes 
being temporarily moved away from each other. 



40. A method according to Claim 38 or 39, character- 
ized in that the web material is pinched between the 25 
surface of the first winder roller and the rolling sur- 
face. 

41. A* method according to Claim 38 or 39. character- 
ized in that the web material is retained between 30 
the surface of the first winder roller and the rolling 
surface, without direct contact between said roller 
and said rolling surface. 

42. A method according to Claim 38 or 41 chjaracter- 35 
ized in that the web material is interrupted upstream 

of the region of contact thereof with the rolling sur- 
face and in advance with respect to the action of 
said rolling surface on the web material. 

40 

43. A method according to one or more of Claims 38 to 

42. characterized in that the winding for the forma- 
tion of the log is completed between three winder 
rollers, and that the tearing of the web material is 
carried out by virtue of the acceleration of one of 45 
said winder rollers which also causes the accelera- 
tion of the formed log. 

44. A method according to one or more of Claims 38 to 

43. characterized in that after said rolling surface so 
has been brought, into engagement with the web 
material in order to start the winding of the free 
edge of the web material and successively moved 
away from the surface of the first winder roller to 
allow the transit of the web material, said rolling sur- 55 
face remains at such a distance from the first 
winder roller as to define a space of initial winding 

for the formation of the log; and subsequently being 
moved further away from the first winder roller when 



48. A log of reeled paper web material without a core or 
central winding tube wherein said paper web mate- 
rial has a plurality of turns and wherein said log is 
devoid of any central hole and is totally filled with 
paper web material: 
characterized in that 

the innermost turns of paper web material, 
which form the core portion (S1 ) of said log and 
which correspond to the first log winding step, 
have an almost constant winding density, which 
Is greater than the density of the subsequent 
turns defining the more external zone (S2) of 
the log; and 

the said more dense core portion (S1) has a 
diameter in the range of 1-20 mm. 

Patentanspruche 

1. Umwickelmaschine zum Herstellen von StSmmen 
(R) aus Bahnmaterial (N) ohne zentrale Wickel- 
kerne mit einer ersten Wickelwaize (11; 111), auf 
der das Bahnmaterial getragen wird. und einer 
zweiten Wickelwaize (13; 113) zur Definition eines 
Walzenspaltes (14, 114) zusammen mit der ersten 
Wickelwaize, durch welchen das Bahnmaterial pas- 
siert, gekennzeichnet durch ein bewegliches Bau- 
teil (21; 121; 221), welches relativ zur ersten 
Wickelwaize (11; 111) beweglich und auf der Auf- 
stromseite des Walzenspaltes angeordnet ist sowie 
zyklisch auf die Oberf lache der ersten Wickelwaize 
zubewegt wird, um das Bahnmaterial zwischen 
dem beweglichen Bauteil und der Oberflache der 
ersten Wickelwaize zu verzogern, wodurch die Vor- 
derkante des Bahnmaterials einrollt und das Wik- 
keln auf ihr selbst beginnt. wobei das bewegliche 
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— Bauteil eine Wickelflache (23.C;_121A: 221 A; 185A: 
285A) besitzt die zusammen mit der zyiindrischen 

Fiache dep- ersten-Wickelwalze (11; 111) einen 

Raum anfanglichen Aufwickelns fur die Bildung des 
Stammes (R) definiert. 

2. Maschine nach Anspruch 1 . dadurch gekennzeich- 
net, da3 der Kontakt des beweglichen Bauteils mit 
dem Bahnmaterial sowohl das AbreiBen des Bahn- 
materials und die Bildung einer freien Vorderkarrte 

- ais auch den Beginn des Aufwickelns veranlaBt. 

3. Maschine nach Anspruch 1 Oder 2, dadurch 
gekennzeichnet. da3 das bewegliche Bauteil 
zyklisch in Kontakt mit der Oberfl3che der ersten 
Wickelwaize gebracht wird, um das Bahnmaterial 
zwischen dem beweglichen Bauteil und der ersten 
Wickelwaize einzuklemmen. 

4. Maschine nach Anspruch 1, dadurch gekennzeich- 
net da3 die Wickelflache (21 C; 121 A, 221A; 185A; 
285A) die zweite Wickelwaize (13: 113) beruhrt. 

5. Maschine nach einem der vorstehenden Anspru- 
che. dadurch gekennzeichnet. daB das bewegliche 
Bauteil (21; 121, 221) um eine Achse (A-A) 
schwingt, die mit der Drehachse der zweiten Wik- 
kelwalze (13; 113) zusammenfailt. 

6. Maschine nach einem der vorstehenden Anspru- 
che. dadurch gekennzeichnet, da3 sie eine Nocke 
(27) zur Bewegung des beweglichen Bauteils auf- 
weist 

7. Maschine nach Anspruch 6. dadurch gekennzeich- 
net, daB die Nocke (27; 139) durch eine mechani- 

e ■ sche Ubertragung in Rotation versetzt wird, die ihre 
~ Bewegung aus dem zentralen Antrieb der Vorrich- 
tung ableitet. . 

8. Maschine nach Anspruch 6. dadurch gekennzeich- 
net, daB die Nocke (27; 139) von einem unabhSngi- 
gen Motor (133) angetrieben ist. 

9. Maschine nach einem der vorstehenden Anspru- 
che. dadurch gekennzeichnet. daB sie einen Betati- 
ger aufweist, der das bewegliche Bauteil direkt 
antreibt. 

10. Maschine nach einem der vorstehenden Anspru- 
che, dadurch gekennzeichnet, daB die Wickelflache 
(21 C; 121 A; 221 A) des beweglichen Bauteils (21; 
121; 221), die mit der ersten Wickelwaize zusam- 
menarbeitet, elastisch nachgiebig ist. 

11. Maschine nach einem der vorstehenden Anspru- 
che. dadurch gekennzeichnet. daB die erste Wik- 
kelwalze eine elastisch nachgiebige Oberfiache 
aufweist. 
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12.. Maschine . nach . ejngm derLvorsteJienden Ansprtj- 
che, dadurch gekennzeichnet, daB die Oberflache 
der ersten Wickelwaize einen hohen Reibungskoef- 
fizienten besitzt. 

5 

13- Maschine nach einem der vorstehenden Anspru- 
che. dadurch gekennzeichnet, daB die Wickelflache 
(21 C; 121 A; 221 A) des beweglichen Bauteils (21; 
121 : 221). das mit der ersten Wickelwaize (1 1; 1 1 1) 
10 zusammenwirkt, einen hohen Reibungskoeffizien- 
ten besitzt. 

14. Maschine nach einem der vorstehenden Anspru- 
che, dadurch gekennzeichnet, daB sie einer Perfo- 
15 riergruppe (7, 9) fQr die Perforation des 
Bahnmaterials langs Querlinien der } . * ^ auf- 
weist und daB die Bewegung des bew ouuz ^ C': j- 
teils (21; 121; 221) mit der Position der Perforation 
synchronisiert ist. 

20 

15- Maschine nach einem der vorstehenden Anspru- 
che, dadurch gekennzeichnet. daB sie eine dritte 
bewegliche Durchmessersteuerrolle (15; 115) auf- 
weist, die zusammen mit der ersten und der zwei- 
25 ten Wickelwaize einen Aufwickelraum definiert. in 
welchem die Bildung des Stammes (R) vervollstan- 
digt wird. 

16. Maschine nach einem der vorstehenden Anspru- 
30 Che, dadurch gekennzeichnet, daB der Stamm im 

Verlaufe des Aufwickelns veranlaBt wird, aufgrund 
des Unterschiedes der Umfangsgeschwindigkeiten 
der beiden Walzen den Walzenspalt (14; 114) zu 
passieren, der durch die beiden Wickelwalzen (11, 
35 13; 111, 113) definiert ist. 

17. Maschine nach einem der vorstehenden Anspru- 
che, dadurch gekennzeichnet, daB sie Mittel zum 
vorubergehenden Verandern der Rbtationsge- 

40 schwindigkeit der zweiten Wickelwaize (13; 113) 
und/oder der Durchmessersteuerrolle (15; 115) 
aufweist, um die Ausgabe eines gebildeten Stam- 
mes (R) zu ermdglichen. 

45 18. Maschine nach einem der vorstehenden Anspru- 
che. dadurch gekennzeichnet, daB sie Trennmlttel 
(53) aufweist. um das Bahnmaterial auf der Auf- 
stromseite des beweglichen Bauteils (21) zu 
schneiden oder trennen. 

50 

19. Maschine nach Anspruch 18, dadurch gekenn- 
zeichnet, daB die Trennmlttel ein Schneldteil (53) 
aufweist, welches synchron mit der Bewegung der 
ersten Wickelwaize rotiert. und wobei auf der 
55 ersten Wickelwaize eine Nut oder ein Gegenmes- 
ser (55) ausgebildet ist. welche mit den Schneidmit- 
teln zusammenarbeiten konnen, und wobei Mittel 
zum Zuruckhalten der Vorderkante des Bahnmate- 
rials nach dem Schnitt vorgesehen sind. 
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20. Maschine nach"Ansprufl|^^, dadurch gekenn- 
zeichnet. daB die Ruckhaltemittel pneumatlsch wir- 
ken und Unterdruckoffnungen (57) In der 
Oberf lache der ersten Wickelwaize aufweisen. 
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Bauteil (121; eranlaf5t und daB ein zweites 

Antriebsmittel (157. 161; 245) eine schnelle Endan- 
naherung r/zischen der Oberfiache der ersten Wik- 
kelwalze und dem beweglichen Bauteil veranlaBt. 
urn das Bahnmateriai zu ergreifen. 



21. Maschine nach einem der vorstehenden Anspru- 
che. dadurch gekennzeichnet. daB die erste und 
die zweite Wickelwaize (1 1 . 1 3; 1 1 1 . 1 1 3) mit kon- 
stanter Geschwindigkeit rotieren und daB die 
zweite Wickelwaize (13; 1 13) mit einer Umfangsge- io 
schwindigkeit rotiert, die geringfugig niedriger als 
diejenige der ersten Wickelwaize (11; 1 1 1) ist, urn 
den Vorschub des Stammes im Verlaufe seiner Bil- 
dung zu ermoglichen. 

15 

22. Maschine nach Anspruch 1 , dadurch gekennzeich- 
net, daB die Wickelf lache (21 C) aus einem flexiblen 
Gurtteil (21 C) gefertigt ist. 

23. Maschine nach einem der. vorstehenden Anspru- 20 
Che, dadurch gekennzeichnet, daB die OberflSche 
der ersten Wickelwaize (11) mit einer Gruppe von 

■ Ringschlitzen (IIS) und die Oberfiache (21 S) des 
beweglichen Bauteils, welches mit der Oberfiache 
. der ersten Wickelwaize zusammenwirkt, mit Vor- 25 
sprungen (21 D) versehen sind, die im Stande sind. 
wenigstens teilweise in die Ringschlitze (IIS) in 
der Oberfiache der ersten Wickelwaize einzutau- 
chen, wobei der Wickelbeginn ohne Kontakt zwi- 
schen der Wickelwaize und dem beweglichen 30 
Bauteil stattflndet. 

24- Maschine nach einem der vorstehenden Anspnj- 
che. dadurch gekennzeichnet. daB die OberflSche 
des beweglichen Bauteils (121 ; 221) ein kammarti- 3S 
ges Profil (1 87; 287) aufweist.. welches mit Ringnu- 
ten (189; 289) der zweiten Wickelwaize (113) 
zusammenwirkt. urn den Durchtritt des Stammes 
vdri der OberflSche des beweglichen Bauteils zu 
der zweiten Wickelwaize zu erieichtern. 40 

25, Maschine nach Anspruch 24. dadurch gekenn- 
zeichnet. daB sie Mittel (191) zum Steuern der 

Rotationsgeschwindigkeit der zweiten Wickelwaize 
(113) aufweist, wobei die Steuermittel die 45 
Umfangsgeschwindigkeit der zweiten Wickelwaize 
(113) bezuglich derjenigen der ersten Wickelwaize 
(111) bestimmen, so daB w§hrend des Ubergangs 
des Stammes von der Oberfiache des beweglichen 
Bauteils zur zweiten Wickelwaize der Stamrn so 
wenigstens vorubergehend stationer bezQglich der 
Achsen der Wickelwalzen gehalten wird, die ent- 
sprechend voneinander wegbewegt werden. 



26. Maschine nach einem der vorstehenden Anspru- 
che. dadurch gekennzeichnet, daB ein erstes 
Antriebsmittel (139; 231) eine erste gegenseitige 
langsame AnnSherung zwischen der Oberfiache 
der ersten Wickelwaize (111) und dem beweglichen 



55 



27. Maschine nach Anspruch 26. dadurch gekenn- 
zeichnet. daB das bewegliche Bauteil (121) ein fle- 
xibles Blatt (165) aufweist. das die Wickelf lache, die 
mit der Oberfiache der ersten Wickelwaize (111) 
zusammenwirkt. bildet und daB das Blatt den zwei-- 
ten Antriebsmittein (157, 161) zugeordnet Ist, die 
bewirken. daB das Blatt sich an bestimmten Augen- 
blicken biegt. 

28. Maschine nach Anspnjch 26 oder 27, dadurch 
gekennzeichnet. daB sie eine Schwingeinheit (131) 
aufweist, auf welcherdas bewegliche Bauteil (121) 
angeordnet ist. wobei die Schwingeinheit dem 
ersten Antriebsmittel (139) zugeordnet ist. so daB 
die Schwingeinheit veranlaBt wird, langsam gegen 
die erste Wickelwaize (111) zu schwingen, wobei 
die Schwingeinheit das zweite Antriebsmittel (157. 
161) tragt, welches das bewegliche Bauteil (121) 
veranlaBt, schnell in die Nahe der Oberfiache der 
ersten Wickelwaize sich zu bewegen. 

29. Maschine nach Anspruch 28. dadurch gekenn- 
zeichnet, daB die Schwingeinheit (131) einen BetS- 
tiger (133) trSgt, der eine erste Nocke (139) 
veranlaBt zu drehen und der mit einem Arm (173) 
arh GehSuse der Maschine zusammenwirkt, um die 
Schwingeinheit (131) zu bewegen. und daB ein 
zweites Nockenmittel (157, 161) vorgesehen ist. 
welches mit dem beweglichen Bauteil (121) zusam- 
menwirkt. um es zu veranlassen, sich in die Nahe 
der zweiten Wickelwaize zu bewegen. wobei die 
Rotationsgeschwindigkeit der zweiten Nockenmittel 
ein Vielfaches der Rotationsgeschwindigkeit der 
ersten Nocke ist. 

30. Maschine nach Anspruch 26, dadurch gekenn- 
zeichnet. daB ein Sektor (245) an der ersten Wik- 
kelwalze (111) relativ zur WalzenoberflSche 
beweglich angeordnet ist und sich in Langsrichtung 
zur ersten Wickelrolle erstreckt, wobei die Bewe- 
gung des Sektors nach auBen in radialer Richtung 
ein Zusammenwirken der OberflSchen der Wickel- 
waize und des beweglichen Bauteils (22 1 ) dahinge- 
hend bewirkt, daB sie sich eng aufeinander 
zubewegen. 

31. Maschine nach Anspruch 30, dadurch gekenn- 
zeichnet. daB der bewegliche Sektor einen glatten 
AuBenflachenabschnitt (205A) besitzt. der einen 
niedrigen Reibungskoeffizienten aufweist. 

32. Maschine nach Anspruch 31. dadurch gekenn- 
zeichnet. daB der bewegliche Sektor einen ersten 
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.---^:^9!s.tten^pMtf!ach^pa.bsc^ (245 A) rn Ungsrich- 
tung sowie einen zweiten OberflSchenabschnitt 
(245B) besitzt,- der hohen Reibungskoeffizienten 
hat und parallel zu und hihter dem ersten Abschnitt 
bezuglich der Vorschubrichtung des Bahnmaterlals 
(N) angeordnet ist. wobei der erste Oberflachenab- 
schnitt mit den beweglichen Bauteilen (221) 
zusammenwirkt. 

33. Maschine nach einem der vorstehenden Anspru- 
che. dadurch gekennzeichnet, da3 die erste Wik- 
kelwalze (111) mit einem FlSchenabschnitt (245A) 
in Langsrichtung und im wesentlichen parallel zur 
Achse der Waize versehen ist. der einen Reibungs- 
koeffizienten besitzt, der wesentlich kleiner als der 
des benachbarten FlSchenabschnittes (245B). der 
aufstromseitig bezuglich der Zufuhrrichtung des 
Bahnmaterials lokalisiert ist. wobei der FiSchenab- 
schnitt mit niedrigem Reibungstoeffizienten mit 
dem beweglichen Bauteil (221) zusammenwirkt. 
yvodurch das Bahnmaterial abgerissen wird. 

34- Maschine nach Anspruch 33, dadurch gekenn- 
zeichnet, da3 sie eine Perforationsgruppe sowie 
Synchronisationsmittel aufweist, die die Perforati- 
onsgruppe mit der ersten WIckelwaIze (111) so 
synchronisiert, daB im Augenblick des ReiBens des 
Bahnmaterials eine Perforationslinie entweder auf 
dem FfSchenabschnitt mit niedrigem Reibungsko- 
effizienten Oder direkt abstromseitig davon lokali- 
siert ist. 

35. Maschine nach einem der vorstehenden Anspru- 
che, dadurch gekennzeichnet, daB sie Mittel (301, 
303) aufweist, die verhindern, daB das zugefuhrte 
Bahnmaterial locker wird, speziell wShrend des 
ReiBens des Bahnmaterials und der Anfangswick- 

"lung jedes neuen Stammes. 

36. Maschine nach einem der vorstehenden Anspru- 
che, dadurch gekennzeichnet, daB sie Mittel (116, 
118, 120) aufweist, die im Stande sind, vorOberge- 
hend den Mittenabstand der Wickelwalzen (111, 
113) zu verandern. 



37. Maschine nach Anspruch 36, dadurch gekenn- 
zeichnet, daB die Mittel (116. 118. 126) zur vor- 
ubergehenden Veranderung des Mittenabstandes 
der Wickelwalzen (111. 113) der ersten Wickel- 
walze (111) zugeordnet sind. wShrend die zweite 
Wickelwaize eine im wesentlichen teste Achse 
besitzt. 

38. Verfahren zum Aufwickein von Stammen aus Bahn- 
material (N) zur Bildung von kernlosen Stammen 
(R) bei dem: 



_ a) eine erste Wickeiwaize (11; 111) vorgese- 

hen wird, urn welche das Bahnmaterial zur Bil- 
dung eines Stammes angetrieben wird; 
b) eine zweite Wickelwaize (13; 113) vorgese- 

5 hen wird, die zusammen mit der ersten Wickel- 

waize einen Walzenspalt definiert. durch 
welchen das Bahnmaterial (N) passiert. 
dadurch gekennzeichnet, daB auf der Auf- 
stromseite des Walzenspaltes ein bewegliches 

10 Bauteil (21; 121; 221) vorgesehen wird, das 

- relativ zu ersten Wickelwaize beweglich ist und 
das eine Wickelfl^che (21 C; 121 A; 221 A; 
185A; 285A) aufweist; 

15 - daB das bewegliche Bauteil zur Oberfia- 

che der ersten Wickelwaize (11; 111) 
bewegt wird. um das Bahnmaterial (N) zwi- 
schen dem beweglichen Bauteil und der 
Oberfl^che der ersten Wickelwaize zu ver- 

20 . . z6gern, und dadurch zu veranlassen. daB 

die Vorderkante des Bahnmaterials (N) 
sich einbiegt und das Aufwickein auf sich 
selbst zwischen der OberflSche der ersten 
Wickelwaize (11; 111) und dem bewegli- 

25 Chen Bauteil beginnt aufgrund der Relativ- 

bewegung zwischen der Oberflache der 
ersten Wickelwaize und der Wickelf ISche; 
daB der anfSngfiche Innenabschnitt eines 
Stammes durch Aufwickein der Anfangs- 

30 windungen des Bahnmaterials zwischen 

der Wickelfiache und der Oberfl§chen der 
-^ersten Wickelwaize gebildet wird, wobei 
das Aufwickein die Bewegung des Innen- 
abschnitts zu dem Walzenspalt bewirkl; 

35 - daB der Innenabschnitt durch den Walzen- 

spalt bewegt wird. 

39. Verfahren nach Anspruch 38, dadurch gekenn- 
zeichnet. daB das Bahnmaterial zwischen der 
40 Oberflache der ersten Wickelwaize und der Wickel- 
fiache zum ZerreiBen des Bahnmaterials und zum 
Aufwickein der freien durch das ZerreiBen des 
Bahnmaterials gebildeten Kante auf sich selbst 
ergriffen wird. 



45 



40. Verfahren nach Anspruch 38 Oder 39, dadurch 
gekennzeichnet. daB das Bahnenmaterial zwi- 
schen der Oberflache der ersten Wickelwaize und 
der Wickelfiache geklemmt wird. . , 
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41. Verfahren nach Anspruch 38 Oder 39, dadurch 
gekennzeichnet, daB das Bahnenmaterial zwi- 
schen der Flache der ersten Wickelwaize und der 
Wickelfiache ohne direkten Kontakt zwischen der 

55 WaIze und der Wickelfiache zuruckgehalten wird. 

42. Verfahren nach Anspruch 38 oder 41, dadurch 
gekennzeichnet. daB das Bahnenmaterial auf- 
stromseitig zu seinem Beruhrungsgebiet mit der 
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Wickelf lache und vor der^pung der Wickelflache 
a'uf das Bahnmaterial unterbrochen wird. 

43. Verfahren nach einem Oder mehreren der Anspru- 
che 38 bis 42, dadurch gekennzeichnet. da3 das 5 
Aufwickein zur Bildung des Stammes vollendet wird 
zwischen drei Wickelwalzen und daB das ReiBen 
des Bahnmaterials durch Beschleunigung einerder 
Wickelwalzen ausgefuhrt wird, die ferner die 
Beschleunigung des gebildeten Stammes verur- io 
sacht. - ' " - 

44. Verfahren nach einem Oder mehreren der Anspru- 
che 38 bis 43, dadurch gekennzeichnet. daB nach- 
dem die Wickelflache in Eingriff mit dem is 
Bahnmaterial gebracht worden ist, um das Aufwik- 
keln der Vorderkante des Bahnmaterials zu begin- 
nen, anschlieBend von der FISche der ersten 
Wickelwaize wegbewegt wird, um den Ubergang 
des Bahnrnaterials zu ermcJglichen, wobei die Wik- 20 
keif lache bei solchem Abstand von der ersten Wik- 
kelwalze verbleibt, daB ein Raum anfSnglichen 
Wickelns zur Bildung des Stammes gebildet wird 
und anschlieBend weiter von der ersten Wickel- 
waize wegbewegt wird, wenn der Stamm in BerQh- 25 
rung mit der zweiten Wickelwaize gelangt. 

45. Verfahren nadh einem Oder mehreren der Anspru- 
che 38 bis 44. dadurch gekennzeichnet, daB wSh- 
rend des Ubergangs des Stammes durch den 30 
Walzenspalt der Mittenabstand der Wickelwalzen 
vorubergehend modifiziert wird, um die Zunahme 
des Stammes wShrend seines Durchtritts zu 
ermGgllchen. ' 

* - 35 

46. Verfahren nach Anspruch 45. dadurch gekenn- 
zeichnet, daB die Achse der zweiten Waize im 
wesentlichen festgehaiten wird und die erste Wik- 
kelwalze davbn wegbewegt wird. 

40 

47. Verfahren nach einem Oder mehreren der Anspru- 
che 38 bis 46, dadurch gekennzeichnet, daB dann, 
wenn der Stamm im Zuge seiner Bildung in Kontakt 

• Jer zweiten Wickelwaize ger^t, die Umfangsge- 
vindigkeiten der zweiten Wickelwaize und der 45 
ersten Wickelwaize so gewShIt sind, daB der 
Stamm bezuglich der Achsen der Wickelwalzen 
vorubergehend stationer gehalten wird, wobei die 
Achsen vorubergehend voneinander wegbewegt 
werden. so 

48- Stamm" aus aufgewickelter Papierbahn ohne Kern 
Oder mittiges Wickelrohr, wobei die Papierbahn 
mehrere WicWungen aufweist und wobei der 
Stamm mittenlochlos und vollstandig mit Papier- ss 
bahnen gefullt ist, dadurch gekennzeichnet, daB 
die innersten WicWungen der Papierbahn, die den 
Kernabschnitt (SI ) des Stammes bilden und die der 
ersten Kernwickelstufe entsprechen, eine fast kon- 
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stante WickeitJ^^besitzen. die groBer ist ais die 
Dichte nachfolgender WicWungen. die die weiter 
auBen liegende Zone (S2) des Stammes definieren 
und daB der dichtere Kernabschnitt (SI) einen 
Durchmesser in dem Bereich von 1 bis 20 mm 
besitzt. 

Revendications 

1; Rembobineuse pour produire des rouleaux (R) de 
- - tissu (N) sans tube central de bobinage, compre- 
nant un premier tambour de bobinage (11 . 1 11 ) sur 
lequel le tissu est amene et un deuxi^me tambour 
de bobinage (13.113) definissant, avec le premier 
tambour de bobinage, un etranglement (14,114) k 
travers lequei le tissu passe, caracterisee par un 
organe mobile (21,121,221) deplagable par rapport 
au premier tambour de bobinage (11,11 1) et place 
en amont de cet etranglement. I'organe mobile 
. etant deplagable cycliquement en direction de ia 
surface du premier tambour de bobinage afin de 
retarder le tissu entre Torgane mobile et la surface 
du premier tambour de bobinage, obligeant aiasi le 
bord d'attaque du tissu k boucler et k s'enrouler sur 
lui-m§me, I'organe mobile presentant une surface 
de roulement (21C.121A,221A,185A.285A) qui 
d^finit, avec la surface cylindrique du premier tam- 
bour de bobinage (11,111). un espace d'enroule- 
ment initial pour la formation du rouleau (R). 

2. Machine selon la revehdication 1, caracterisee en 
ce que le contact de Torgane mobile avec le tissu 
provoque k la fois le dechirement du tissu et la for- 
mation d'un bord d'attaque libre, et le debut de 
I'enroulement. 

3. Machine selon la revendication 1 ou 2, caracterisee 
en ce que Torgane mobile est mis cycliquement en 
contact avec la surface du premier tambour de 
bobinage pour pincer le tissu entre Torgane mobile 
et le premier tambour de bobinage. 

4. Machine selon la revendication 1, caracterisee en 
ce que la surface de roulement 
{21C,121A.221A.185A.285A) est tangente au 
deuxieme tambour de bobinage (13,1 13). 

5- Machine selon Tune quelconque des revendica- 
tions precedentes, caracterisee en ce que Porgane 
mobile (21 , 1 21 ,22 1 ) se balance autour d'un axe (A- 
A) qui coincide avec Taxe de rotation du deuxieme 
tambour dei bobinage (13.1 13). 

6. Machine selon Tune quelconque des revendica- 
tions precedentes. caracterisee en ce qu'elle com- 
prend une came (27) pour deplacer I'organe 
mobile. 
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7. Machine selon la revendication 6. caracteris6e en 
ce que la came (27,139) est mise en rotation par 
une transmission mecanique qui regoit son mouve- 
ment du moteur central de la machine. 

5 

8. Machine selon la revendication 6, caracterisee en 
ce que la came (27.139) est actionnee par un 
moteur independant (133). 

9. Machine selon I'une quelconque des revendica- io 
tions precedentes, caracterisee en ce qu'elle com- 
prend des moyens d'actionnement qui 
commandent directement I'organe mobile. 

10. Machine selon I'une quelconque des revendica- is 
tions precedentes, caracterisee en ce que la sur- 
face de roulement (210,121 A,221 A) de I'organe 
mobile (21.121.221), qui coop^re avec le premier 
tambour de bobinage, peut se flechir elastique- 
m'ent- ; _ 20 

11. Machine selon I'une quelconque des revendica- 
tions precedentes. caracterisee en ce que le pre- 
mier tambour de bobinage presente une surface 

qui peut se flechir elastiquement. 2s 

12. Machine selon Tune quelconque des revendlca- 
tions precedentes. caracterisee en ce que la sur- 
face du premier tambour de bobinage a un haut 
coefficient de friction. 30 

13. Machine selon Tune quelconque des revendica- 
tions precedentes, caracterisee en ce que la sur- 
face de roulement (21C.121A,221A) de Torgane 
mobile (21,121.221) qui coopdre avec le premier 35 
tambour de bobinage (11.111), a un haut coeffi- 
cient de friction. 

14. Machine selon Tune quelconque. des revendica- 
tions precedentes, caracterisee en ce qu'elle com- 40 
prend un groupe de perforation (7.9) pour perforer 

le tissu le long de lignes transversales de perfora- 
tions, et en ce que le mouvement de I'organe 
mobile (21.121,221) est synchronise avec la posi- 
tion des perforations. 45 

15. Machine selon I'une quelconque des revendica- 
tions precedentes, caracterisee en ce qu'elle com- 
prend un troisieme tambour mobile de controle de 
diametre (15.115) qui definit, avec les premier et so 
deuxieme tambours de bobinage, un espace 
d'enroulement dans lequel se finit la formation du 
rouleau (R). 



16. Machine selon I'une quelconque des revendica- 
tions precedentes, caracterisee en ce que le rou- 
leau, dans sa course d'enroulement, est oblige de 
passer k travers retranglement (14.114) detini par 
les deux tambours de bobinage (11.13:111.113) 



55 



par.suite de la difference entre les vltesses peripTie- 
riques des deux tambours. 

17. Machine selon I'une quelconque des revendica- 
tions precedentes, caracterisee en ce qu'elle com- 
prend des moyens pour modifier temporairement la 
Vitesse de rotation du deuxieme tambour de bobi- 
nage (13, 11 3) et/ou du tambour de controle de dia- 
metre (15.115) afin de permettre le dechargement 
du rouleau forme (R). 

18. Machine selon Tune quelconque des revendica- 
tions precedentes. caracterisee en ce qu'elle com- 
prend des moyens de separation (53) pour couper 
ou separer le tissu en amont de I'organe mobile 
(21). 

19. Machine selon la revendication 18. caracterisee en 
ce que les moyens de separation comprennent un 
organe de coupe (53) . tournarit en synchronisme 

■ • avec le mouvement du premier tambour de bobi- 
nage. et dans laquelle on trouve, place sur le pre- 
mier tambour de bobinage. un canal ou contre- 
lame (55), capable de cooperer avec les moyens de 
coupe, et des moyens (57) pour retenir le bord 
d'attaque du tissu apres la coupe. 

20. Machine selon la revendication 19, caracterisee en 
ce que les moyens de retenue sont pneumatiques 
et comprennent des ouvertures de succion (57) sur 
la surface du premier tambour de bobinage. 

21. Machine selon Tune quelconque des revendica- 
tions precedentes. caracterisee en ce que les pre- 
mier et deuxieme tambours de bobinage 
(11,13:111,113) tournent k vitesse constante et en 
ce que le deuxieme tambour de bobinage (13.1 13) 
tourne k une vitesse peripherique legerement plus 
faible que le premier tambour de bobinage (11.111) 
afin de permettre I'avancement du rouleau au cours 
de sa formation. 

22. Machine selon la revendication 1, caracterisee en 
ce que la surface de roulement (21 C) est constituee 
d'un organe de type courroie flexible (21 C*). 

23. Machine selon Tune quelconque des revendica- 
tions precedentes, caracterisee en ce que la sur- 
face du premier tambour de bobinage (11) est 
munie d'un ensemble de rainures annulaires (IIS) 
et la surface (21 S) de I'organe mobile qui coopere 
avec la surface du premier tambour de bobinage 
est munie de saiilies (21 D) capables de penetrer, 
au moins partiellement, dans les rainures annulai- 
res (1 1 S) de la surface du premier tambour de bobi- 
nage. le debut de I'enroulement ayant lieu sans 
contact entre le tambour de bobinage et I'organe 
mobile. 
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24." Machine selon Tune quiWnque des revendica- 
tfons precedentes. caracterisee en ce que la sur- 
face de rorgane mobile (121.221) a un profil en 
peigne (187.287) qui coopere avec des gorges 
annulaires (189.289) sur.le deuxieme tambour de 5 
bobinage (113) pour faciliter ie passage du rouleau 
depuis la surface de I'organe mobile vers Ie 
deuxieme tambour de bobinage. 
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avec un taquet^i^) sur Ie carter de la machine de 
fagon a actionner I'unite oscillante (131). et des 
deuxiemes moyens de came (157,161) qui coope- 
rent avec Torgane mobile (121) pour I'obliger a se 
deplacer vers Ie deuxieme tambour de bobinage et 
k proximite de ce!ui-ci. la vitesse de rotation des 
deuxiemes moyens de came etant un multiple de !a 
Vitesse de rotation des premiers moyens de came. 



25. Machine selon la revendication 24, caracterisee en 10 
ce qu'elle comprend des moyens (191) pour contro- 

ler la vitesse de rotation du deuxieme tambour de 
bobinage (113). ces moyens de controle. determi- 
nant la vitesse peripherique du deuxieme tambour 
de bobinage (113) par rapport ^ cede du premier is 
tambour de bobinage (111), en sorte que durant 
r^tape de transfert du rouleau depuis la surface de 
rorgane mobile vers Ie deuxieme tambour de bobi- 
nage, ce rouleau est au moins maintenu temporai- 
rement stationnaire par rapport aux axes des 20 
tambours de bobinage qui sont de fagon correspqn- 
dante ecart^s Tun de Tautre. 

26. Machine selon Tune quelconque des revendica- 
tions pr§c^entes, caracterisee en ce que des pre- 25 
miers moyens moteurs (139,231) produisent une 
premiere approche mutuelle lente entre la surface 

du premier tambour de bobinage (111) et Torgane 
mobile (121,221), et des deuxiemes moyens 
moteurs (157.161:245) produisent une approche 30 
finale rapide entre la surface du premier tambour 
de bobinage et I'organe mobile, de fagon k engager 
letissu. 

27. Machine selon la revendication 26. caracterisee en 35 
' ce que rorgane mobile (121) comprend une feuille 

flexible (165) qui garnit la surface de roulement et 
coopere avec la surface du premier tambour de 
bobinage (1 1 1). et dans laquelle la feuille est asso- 
ciee aux deuxiemes moyens moteurs ( 1 57, 1 61 ) qui 40 
produisent" Ie fiechissement de la feuille k des ins- 
tants contrdles. 

28- Machine selon la revendication 26 ou 27, caracteri- 
see en ce qu'elle comprend une unite oscillante 45 
(131) sur laquelle est place I'organe mobile (121). 
I'unite oscillante etant associee aux premiers 
moyens moteurs (139) de fagon k obliger I'unite 
oscillante k osciller lentement en direction du pre- 
mier tambour de bobinage (111), I'unite oscillante so. 
portant les deuxiemes moyens moteurs (157.161) 
qui obligent I'organe mobile (121) k se deplacer 
rapidement vers la surface du premier tambour de 
bobinage et k proximite de celle-ci. 

55 

29, Machine selon la revendication 28, caracterisee en 
ce que Tunite oscillante (131) porte des moyens 
d'actionnement (133) qui obligent les premiers 
moyens de came (139) k tourner et qui cooperent 



30. Machine selon la revendication 26. caracterisee en 
ce qu'on trouve place sur Ie premier tambour de 
bobinage (111) un secteur (245) deplagable par 
rapport k la surface du tambour et se developpant 
Ie long du premier tambour de bobinage, Ie mouve- 
ment de ce secteur vers I'exterieur en direction 
radiale obligeant les surfaces qui cooperent du pre- 
mier tambour de bobinage et de I'organe mobile 
(221) k se deplacer k proximite Tune vers Tautre. 

31,. Machine selon la revendication 30. caracterisee en 
ce que Ie secteur mobile presente une partie de sa 
surface exterieure lisse (245A) qui a un faible coef- 
ficient de friction. 

32. Machine selon la revendication 31. caracterisee en 
ce que Ie secteur mobile presente une premiere 
partie de sa surface lisse (245A) qui se developpe 
en longueur, et une deuxieme partie de sa surface 
(245B), qui a un haut coefficient de friction, et qui 
se developpe paralieiement et demere fa premiere 
partie par rapport k la direction d'avancement du 
tissu (N), la^premiere partie de la surface cooperant 
avec rorgane mobile (221). 

33. Machine selon I'une quelconque des revendica- 
tions precedentes. caracterisee en ce que Ie pre- 
mier tambour de bobinage (1 1 1) a une partie de sa 
surface (245A) qui se developpe en longueur et 
sensiblenient paralieiement k I'axe du tambour et 
qui a un coefficient de friction sensiblement plus 
bas que celui de la partie de sa surface adjacente 
(245B) situee en amont par rapport k la direction 
d'alimentation du tissu. la partie de la surface ayant 
un bas coefficient de friction et cooperant avec 
I'organe mobile (221) pour dechirer Ie tissu. 

34. Machine selon la revendication 33, caracterisee en 
ce qu'elle comprend un groupe de perforation et 
des moyens pour synchroniser Ie groupe de perfo- 
ration avec Ie premier tambour de bobinage (111), 
de telle sorte qu'au moment du dechirement du 
tissu, une ligne de perforations va se situer soit sur 
la partie de la surface ayant un bas coefficient de 
friction ou directement en aval de celle-cl. 

35. Machine selon Tune quelconque des revendica- 
tions precedentes. caracterisee en ce qu'elle com- 
prend des moyens (301.303) pour empecher Ie 
tissu amene de devenir \kche, en particulier durant 
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ie d^hirement du tissu et i'enroulement initial de 
chaque nouveau rouleau. 

36. Machine salon Tune quelconque des revendica- 
tions precedentes, caracterisee en ce qu'elle com- 
prend des moyens (116.118.126) capables de 
modifier temporairement la distance entre les cen- 
tres des tambours de bobinage (111,1 13). 

37. Machine seion la revendication 36, caracterisee en 
ce que les moyens (1 1 6, 1 1 8. 1 26) qui sont capables 
de changer temporairement la distance entre les 
centres des tambours de bobinage (111,113) sont 
associes avec Ie premier tambour de bpbinage 
(111), tandis que Ie deuxi^me tambour de bobinage 
a un axe essentiellement fixe. 
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38- Methode pour rembobiner des rouleaux de tissu (N) 
pour former des rouleaux (R) sans tube, compre- 
nant les etapes consistant a : 20 

a) fournir un premier tambour de bobinage 
(11.111) autour duquel Ie tissu est amen6 pour 
la formation d*un rouleau. 



. : . - d^placer la partie centrale k travers Tetran- 
glement. 

39. Methode selon la revendication 38, caracterisee en 
ce que Ie tissu est engage entre la surface du pre- 
mier tambour de bobinage et la surface de roule- 
ment pour dechirer Ie tissu et pour enrouler sur lui- 
meme ie bord libre form6 par Ie dechirement de ce 
tissu. 

40. Methode selon la revendication 38 ou 39. caracteri- 
see en ce que Ie tissu est pince entre la surface du 
premier tambour de bobinage et la surfece de rou- 
lement. 

41. Methode selon la revendication 38 ou 39, caracteri- 
see en ce que Ie tissu est retenu entre la surface du 
premier tambour de bobinage et la surface de rou- 
lement. sans contact direct entre le tambour et la 
surface de roulement. 



b) fournir un deuxi^me tambour de bobinage 
(13.113) definissant, avec Ie premier tambour 
de bobinage. un §tranglement k travers lequel 
le materiau (N) passe, 

caracterisee en ce qu'elle comprend les 
etapes consistant k : 

fournir. en amont de I'espacement. un 
organe mobile (21,121.221) deplagable 
par rapport au premier tambour de bobi- 
nage, et qui comprend une surface de rou- 
lement (21C,121A,221 A.185A,285A). 

deplacer Torgahe mobile en direction de la 
surface du premier tambour de bobinage 
(11,111) de fagon k retarder le tissu (N) 
entre I'organe mobile et la surface du pre- 
mier tambour de bobinage, obligeant ainsi 
le bord d'attaque du tissu (N) k boucler et k 
commencer k s'enrouler sur lui-meme 
entre la surface du premier tambour de* 
bobinage (11.111) et Torgane mobile, en 
vertu de mouvement relatif entre !a surface 
du premier tambour de bobinage et la sur- 
face de roulement. 

former la partie centrale initiale d'un rou- 
. leau en enroulant des tours initiaux de 
tissu entre la surface de roulement et la 
surface du premier tambour de bobinage. 
cet enroulement provoquant le mouvement 
de la partie centrale en direction de retran- 
glement. 



42. Methode selon la revendication 38 ou 41 , caracteri- 
see en ce que le tissu est interrompu en amont de 
la region ou il entre en contact avec la surface de 

25 roulement et en avance par rapport k Taction de la 
surface de roulement sur le tissu. 

43. Methode selon I'une ou plusieurs des revendica- 
tions 38 k 42, caracterisee en ce que Tenroulement 

30 menant k la formation du rouleau se f init entre trois 
tambours de bobinage, et en ce que le dechirement 
du tissu est produit par suite de Tacceieration d'un 
des tambours de bobinage qui provoque egalement 
Tacceieration du rouleau forme. 

35 

44. Methode selon Tune ou plusieurs des revendica- 
tions 38 k 43. caracterisee en ce qu'apres que la 
surface de roulement a ete amenee en engage- 
ment avec le tissu de fagon k commencer I'enroule- 

40 ment du bord libre du tissu et successivement k 
recarter de la surface du premier tambour de bobi- 
nage pour permettre le transit du tissu, la surface 
de roulement reste k une distance telle du premier 
tambour de bobinage qu'elle deflnit un espace 

45 d'enroulement initial pour la formation du rouleau, 
et qu'elle est ensuite deplacee en s'eioignant 
encore du premier tambour de bobinage quand le 
rouleau vient en contact avec le deuxieme tambour 
de bobinage. 

50 

45. Methode selon I'une ou plusieurs des revendica- 
tions 38 a 44, caracterisee en ce que durant le tran- 
sit du rouleau k travers Tespacement, la distance 
entre les centres des tambours de bobinage est 

55 temporairement modifiee pour permettre la crois- 
sance du rouleau durant le transit. 

46. Methode selon la revendication 45, caracterisee en 
ce que I'axe du deuxieme tambour est maintenu 
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sensiblement fixe et en Ci 



le premier tambour 



de bobinage en est eloigne. 

47. Methode selon Tune ou plusieurs des revendica- 
tions 38 k 46, caracterisee en ce que le rouleau en 
cours de formation vient. en contact avec le 
deuxieme tambour de bobinage, les vitesses peri- 
pheriques du deuxieme tambour de bobinage et du 
premier tambour de bobinage etant telles qu'elles 
obligent le rouleau k rester temporairement station- 
naire par rapport aux axes des tambours de bobi- 
nage, ces axes 6tant temporairement 6cart6s Tun 
de ['autre. 

48. Rouleau de papier tisse enroul6 sans noyau ou un 
tube central de bobinage dans lequel le papier tisse 
pr^sente une plurality de tours et dans lequel le 
rouleau' est depoun/u de toute ouverture centrale et 
est totalement rempli de papier tisse. 

caract^rise en ce que 

- les tours internes de papier tisse. qui forment la 
partie centrale (S1) du rouleau et qui corres- 
pondent k la premiere 6tape d'enrouleoient du 
rouleau, ont une density d'enroulement sensi- 
blement constante. qui est plus grande que la 
density des tours suivants definissant la zone 
externe (82) du rouleau, et 

- la partie centrale la plus dense (81) a un dia- 
m6tre compris entre 1 et 20 mm. 
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